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NOHRSC Mission

To support the National Weather Service’s
mission by producing the best estimate of
snow water equivalent using all available data
including satellite, airborne, and in-situ
observations to protect life and property and
the enhancement of the national economy.




NOHRSC NWS Clients




National Weather
Service

¢ 13 River Forecast
Centers

e Weather Forecast
Offices

NOHRSC

Stakeholders

Federal and State
Agencies

*U.S. Army Corps of
Engineers

*Bureau of Reclamation

*New York Department of
Environmental Protection
eNatural Resources
Conservation Service

eDepartment of
Transportation

eMontana Department of
Emergency Services

eSan Francisco Public
Utilities Commission

eUniversity of Albany ASRC/
CESTM

eUniversity of Wisconsin Sea
Grant Institute

eNational Snow and Ice Data
Center

*FEMA

Private Sector

e Baron Advanced
Meteorological
Systems, LLC

e Weather Channel
e Meteorlogix, Inc.
e Merrril Lynch

* Weather Decision
Technologies, Inc.

* ShowStreet
e AccuWeather

* Snow Plow
Operators

* Oppenheimer

e Campbell Soup
Company

e Snowmobile
outfitters

e Mountaineers

¢ General Public

Canadian

e Manitoba
Department of
Natural Resources

e New Brunswick
Department of
Natural Resources

e Alberta
Environment

e BC Hydro

¢ British Columbia
Ministry of
Environment

¢ Environment Canada

¢ Saint John River
Basin Commission



National Shnow Analysis

Multi-sensor Snow Snow Modeling and Data Snow Information Products
Observations Assimilation

Numerical Weather

Prediction Model
Forcings

Data Products

Gridded Snow Interactive Maps

Characteristics
Airborne

U.S. Time Series Plots

1-km?
Text Discussions

NOHRSC
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National Snow Analysis

National Weather Service

Multi-sensor Snhow — First-order Stations
Observations — Cooperatives

Federal and State Agencies
— NRCS SNOTEL and Snow Courses
— USACE New England District Snow Surveys
— Federal Aviation Administration

— California Dept. of Water Resources

* Regional Mesonets and Surveys

— State Mesonets
— CoCoRAHS
— MesoWest (150 smaller mesonets)

Airborne

International Agencies

Satellite — St. John River Basin

ST IN
TN

— Environment Canada
— BC Hydro

Over 50,000 Current Reporting Stations / over 125,000 in NOHRSC database



All Reporting Stations
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SWE Reporting Stations

: 2010 to 2011

¢ Gamma SWE Observation
Ground SWE Observation

In 2012 NOHRSC received 6,370,790 SWE observations
And 8,234,088 Snow Depth Observations

NOHRSC




Snow Water Equivalent Stations
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Snow Water Equivalent Stations

Unique SWE Stations 2006-2007

W SNOTEL
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Unique SWE Stations 2011-2012

6%

K SNOTEL

HGAMMA
OTHER

& COCORAHS

* NOHRSC started ingesting CoCoRaHS data in 2006
 Since 2006 the number of SWE stations has increase from
~4000 to more than ~8000 stations.

* The total contribution of SWE reporting stations from
CoCoRaHS has increased from 18% to 51% |



National Shnow Analysis

Multi-sensor Snow
Observations

NWS Airborne Snow Survey Program

Ground

Airborne

 Snow Water Equivalent Measurement

— Attenuation of natural terrestrial gamma
radiation by water in snow

Satellite

NOHRSC




National Shnow Analysis

Multi-sensor Snow Airborne Snow Survey Program Flight Line Network
Observations

Ground

Airborne
2,478 Flight Lines

37 States, 9 Provinces

e Integrated SWE over ~5 km?

Satellite (robust mean)
e Sample over elevation range i 295 Flight Lines
eUpper SWE limit~1m Added 104 lines Summer of 2006

NOHRSC




Typlcal Fllght Line
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Airborne measurements integrate shallow and
deep snow packs.
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Natural Terrestrial Gamma Radiation

Atmospheric
Radon

¥ —

_——— Cosmic Radiation

Potassium, Uranium, and Thorium

i v,
S 3
?
: i NOHRSC
B\ 4
> <
e of




Natural Terrestrial Gamma Radiation

SNOW
cover
conditions
/
Pure, uncollided gamma
radiation

“ﬁ S S S S

Radlatlon absorbed by water mass in snow pack

Potassium, Uranium, and Thorium
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Gamma Flightline Data 1980-10-01 to 1981-10-01
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Gamma Flightline Data 2002-10-01 to 2003-10-01
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Gamma Flightline Data 2008-10-01 to 2009-10-01
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Gamma Flight Line Summary 2010 - 2011
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Flew over 800 hours
Over 1500 Flight Lines
ew lines

New Lines Summer 2011
Soil Moisture Lines Summer 2011

Flown Lines 2010-2011
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Lins Added Summer 2011
Lines Added Summer 2012|
Flight Lines




Soil Moisture Survey
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Soil Moisture Survey
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National Shnow Analysis

National Weather Service

] National Operational Hydrolog
Multi-sensor Snow < Remote Sensing Center

0 b se rvati ons . v Home - Organization

Colorado Snow Survey #1

ISnow Information
National Analyses

Interactive Maps Started February 22, 2010

3D Visualization Ended February 25, 2010
Airborne Surveys
Satellite Obs The Colorado Snow Survey started on Feburary
Forecasts 22 and ended on February 25, 2010. Gamma
Data Archive snow water equivalent measurements were
G d SHEF Products collected in Colorado, Utah, Wyoming, and
Idaho.
ro u n Observations near
Aerial Survey Photos Flightline Status
[Science/Technology
Status of Colorado Snow Survey #1
NOHRSC Februu‘ary zzo. z;'woxon::umt. 2010 NOHRSC Snow Survey
GIS Data Sets =
Special Purpose R e i M
ey recimeno 2 i e
Flight Uime Status
s : o | 118 G
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95 % Comphne

Snow Climatology
Related Links

Help and FAQ
Site Map

ontact Us
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Comments!

Satellite

N

Flight Line Interpolated
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P Product g Image
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NSA Snow Water Equivalent

March 18, 2012 w Survey

NOHRSC Sno
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National Operational Hydrologic
Remote Sensing Center
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National Shnow Analysis

° 2001 2003 2004 2005 2006
MUItI-Sensor Snow 2007 2008 2009 2010 201
. 2012
Obse rvations FY 2010 Aerial Photos:
| Survey 007, dates: 0222-0225, region: Colorado Snow Survey #1 ﬂ
(‘select
"KMZ" file containing photo locations
2010 Snow Survey Photos
Sort by Flightline Sort by Date Sort by Caption

Survey 007: Colorado Snow Survey #1

Ground

Date: 2010-02-22 Date: 2010-02-23
S of Afton, WY N of Alton, UT

N

o iy
Date: 2010-02-2
Bridger Natl Forest

Airborne

. Date: 2010-02-23 Date: 2010-02-23

Date: 2010-02-23
Bryce Canyon UT Bryce Canyon UT Bryce Canyon UT

) 7 ; Date: 2010-02-23
_— = : Bryce Canyon Natl Park
. 3
S ate I I Ite Date: 2010-02-23 Date: 2010-02-23
Bryce Canyon Airport Bryce Canyon Airport
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National Shnow Analysis
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Flood Recon

Quick Facts:

e Flooding causes $4.5 billion worth of damage
annually in the U.S.

e Responsible for 75% of all Presidential
disaster declarations.

e Claims more than 130 lives annually.

@ NOHRSC



Airborne Flight Line Network

NOHRSC
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Airborne Flight Line Network

Colorado flight line EX122

i R Data used in Water Supply
12,000 feet msl SRR FOrecasts
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Airborne Flight Line Network

Upper and lower tree line NRCS SNOTEL Sites




Airborne Flight Line Network

Late — season, high
elevation snow pack.




National Shnow Analysis

MODSCAG Algorithm, images courtesy of T. Painter, U. Utah

Multi-sensor Show
Observations

Ground

Airborne

ST IN
TN

EOS Terra Fractional Show Cover

MODIS
Sierra Nevada, Mar 7 2004

SCA..=0.5

1km



Observations alone are not enough !




National Snow Analysis

Multi-sensor Snow Snow Modeling and Data Snow Information Products
Observations Assimilation

Numerical Weather

Prediction Model
Forcings

Data Products

Gridded Snow Interactive Maps

Characteristics
Airborne

U.S Time Series Plots
1-km?

Text Discussions
Hourly

NOHRSC




NOHRSC Snow Model Physics
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Snow

Hourly Input

Numerical Weather
Models (1 km

Temperature

Relative Humidity
Wind Speed
Solar Radiation
Atmos. Radiation
Precipitation

Precipitation Type

Soils Properties

Land Use/Cover

Forest Properties

Modeling Framework

Snow Energy and Mass
Balance Model

Blowing Show Model

Radiative Transfer Model

State Variables for
Multiple Vertical
Snow & Soil Layers
Snow Water Equivalent
Snow Depth
1 Snow Temperature
Liquid Water Content
Snow Sublimation

Snow Melt

2

Data Assimilation

Snow
Observations

Snow Water
Equivalent

Snow Depth

Snow Cover

NSA Product

Generation
Interactive Maps
Digital Data

Discussions




Snow Observational Assimilation

Daily SWE and Snow Depth Observations are used to update the model

If pattern of differences is explainable, an update field is generated and used to

nudge the model toward observed states

e

¢S 2N <
KR SR
&

A
&

Uncertainties due to model physics
Melt problems due to temperature

e Uncertainties in driving data
— RUC2 precipitation under/over
estimation bias
— Sublimation rates

Typing issue; rain/ snow
Placement of storm track



Assimilation Example
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Model under-estim
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Assimilation Example

Percent
snow cover

80 to 100
60to 80
40to 60
20to 40
1to 20
No Snow
Clouds

Not Estimated

Elevation in feet
(Not estimated)

>13124
8203 to 13124
3281to 8203
3to 3281
<

(] LRI

Fractional Satellite Snow Map
December 2, 2007

NOHRSC




RUC2 Precipitation Typing

e The RUC2 categorized freezing rain as snow.

NOHRSC




RUC2 Precipitation Typing

e The RUC2 categorized precipitation freezing rain as snow.

Precipitation, Snow Water Equivalent, and Snow Depth
Modeled and Observed

Station: KTUL - TULSA, TULSAINTERNATIONAL AIRPORT

Latitude: 36.1975 N Snow Prec |;'|tat|un ]
Longitude: 95.88538539 W Non-Snow Precipitation o
Elevation: 209 Meters

Start Date: 2006-11-26 02 Snow Water Equwalent (Modeled)

Stop Date: 2006-12-03 02 Snow Depth (Maodeled)

Forest Densny 0% Present ather (Observed)

Land Use Crops, Grass, Shrubs

Ea in (Not F rr‘r‘Fl l?g »] ’
1 1

{I(r‘l‘ h:nn Snow

— 8 — 8
E - E
-~ 6 ETRER
D = -—
» 2 4 T
88 33
=z 2 2=
(&3 ) 3
£ g
2006-11-27 00 2006-11-29 00 2006-12-01 00
= 8 =
E S
g Z 6 [ ° ° (s10) =
25, Freezing Drizzle / Rain o B
g3 8
°og 2 I [ 1X = H20 3
L = c
o 0 . — 0 w
2006-11-27 00 AI r Te m pe rature 2006-12-03 00
2 NOHRSC
o o
o )
= =
B 2]
8 2
E E
@ 2
< 20 <
2006-11-27 00 2006-11-29 00 2006-12-01 00 2006-12-03 00
5 Date (2) NOHRSC

NOHRSC




Fizeres Observed — Modeled SWE 2012-12-17 867 — 2012-12-18 %ZN

% ®
(o}
(0]
. Camw, @
SLoge "'.Ooo 0@
(0] RGO g . o)
o
©o%0
o ‘ .&OOOO

(o)
o QQ °
6 [o]
o ¢ o/ Og @ ,"’O
o o 00 S
< O%g %
Lo %0 ®
08 0 %06 O
o= 9 &C&g ooooo
S\ o 0
OO

Observed - Modeled SWE

ssm1054_md_based_2012121706_2012121806 . -0.99999 - 0.5 ©  -0.009999 - -0.00001 . 0.100001 - 0.25

D_SWE_OM [l ocs0s0--025 O 0:000009-0.00001 Wl o2s0001-05
© 0.000011-0.01

K -100000- 100 @ 2003901 0 oouoor-oozs I 0500001-10

* -9.99999 - -5.0 ‘ -0.099999 - -0.075 . 0.025001 - 0.05 * 1.000001 - 5.0

0074999 --0.05 @ 0.050001-0.075
* ~4.99999 - 1.0 @ 04999 --0.025 ‘ 0.075001- 0.1 * 5:000001-10.0
o

-0.24999 - -0.01




now Depth (cm)
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Snow Water Equivalent, Snow De(?th, and Snow Melt
Modeled and Ohserve

Station: PGPW1 - PIGTAIL PEAK ) (Modeled) (Observed)
Latitude: 46.6215N Snow Water Equivalent  — .
Longitude: 121.3863W Snow Depth S =
Elevation: 1772 Meters Snow Density — =
Start Date: 2012-12-01 06 UTC Snow Melt —
Stop Date: 2012-12-21 06 UTC Assimilation
Forest Density: 100%
Land Use: Cool Conifer Forest
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now Depth (cm)
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Snow Water Equivalent, Snow De‘?th, and Snow Melt
Modeled and Observe

Station: OVRC2 - OVERLAND RES. ) (Modeled) (Observed)
Latitude: 39.0906 N Snow Water Equivalent — °
Longitude: 107 6347 W Snow Depth — =4
Elevation: 3031 Meters Snow Density ——— +
Start Date: 2012-12-14 06 UTC Snow Metlt —
Stop Date: 2012-12-21 06 UTC Assimilation
Forest Density: 89%
Land Use: Cool Conifer Forest
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now Depth (cm)
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Snow Water Equivalent, Show De t?th and Snow Melt
Modeled and Observe

Station: CHNMS - CHANHASSEN 2SW (Modeled) (Observed)
Latitude: 448447 N Snow Water Equivalent — .
Longitude: 93.5547TW Snow Depth — =
Elevation: 293 Meters Snow Density — +
Start Date: 2012-12-01 06 UTC Snow Melt

Stop Date: 2012-12-21 06 UTC Assimilation
Forest Density: 36%
Land Use: Cool Forest and Field
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Snow Depth (cm)

Snow Water Equivalent, Show Des)th, and Snow Melt

odeled and Observe
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National Shnow Analysis

Multi-sensor Snow Snow Modeling and Data Snow Information Products
Observations Assimilation

Numerical Weather

Prediction Model
Forcings

Data Products

Gridded Snow Interactive Maps

Characteristics
Airborne

U.S. Time Series Plots

1-km?
Text Discussions

NOHRSC
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National Shnow Analysis

Integrated Modeled / Observed Snowpack State Variables

Daily Basin-by-Basin NSA Products Shipped to Web
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Quick Query Links

. Get Time Series for Station ID: Co )List
. National Operational Hydrologic Remote Sensing Center e seres TrEeRen \ = /e
NOAA Get Time Series for Basin ID: ~ ABRFC + /( Co ) Listing
- " o ] oY ~ T
Interactive Snow Informatio Got Basin Averages for ———
' K. Get Climatology for Station ID: Co ) Listing

Home — e Lo X

NOHRSC Snow Model Text Product Quick Query Page

River Forecast
Center Basins

Listing of regions

This page is a quick interface to query snow model data from all basins within a specified region.
There currently are five types of regions available: River Forecast Center areas, U.S. states (and
Canadian provinces), Hydrologic Unit Code areas, County Warning Areas, and individual
counties. There are two ways, shown below, to get to the basin information.

« Click on the "Listing of regions” link to display all the regions of that type. Then, click on
the name of the region of interest on the new page.

¢ Or, if the name of the region is already known, type it in the text field next to the
appropriate region type {i.e. Massachusetts under "State / Province™), and click "Submit.”
To help differentiate the counties, include the 2-letter state abbreviation with the county
name.

State / Province
Basins

m Listing of River Forecast Center (and other basin grouping) regions
(14 regions)
ABRFC LMRFC N3RFC NWRFC SERFC

CBRFC MARFC NCRFC NYCDEP WGRFC
CNRFC MBRFC NERFC OHRFC

Listing of regions
HUC Basins

NOHRSC | Home

Snow Information | National Analyses | Interactive Maps | 3D Visualization | Airborne Surveys | Satellite Obs | Forecasts | Data Archive | SHEF Products
Listing of regions Science/Technology | NOHRSC | GIS Data Sets
About The NOHRSC | Staff
NOAA Links | Snow Climatclogy | Related Links
Help | Help and FAQ
Contact Us | Please Send Us Comments!

County Waming
Area Basins

Listing of regions
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Refresh screen )

| Snow Water Equivalent

__ Show only non-zero values

LEGEND VARIABLE
Basin Identifier
Sub-basin Number

Date of Mcdel Ana
Min Elevation

Max Elevation

Basin Description
Snow Water Equiva

Basin/Sub-basin
Basin/Sub-basin
Basin/Sub-basin
Basin/Sub-basin
Basin/Sub-basin
Basin/Sub-basin
Basin | sub |
102 TTL
102 TTL
103 TTL
104 TTL
105 TTL
106 TTL
107 TTL
108 TTL
109 TTL
110 TTL
111 TTL
112 TTL
117 TTL
1i8 TTL
119 TTL
120 TTL

February 9, 2010 02 2

BASIN-BY-BASIN SNOW SUMMARY FOR MBRFC

SNOW WATER EQUIVALENT ANALYSIS ( MODEL + OBSERVATIONS )

NATIONAL OPERATIONAL HYDROLOGIC REMOTE SENSING CENTER
Office of Climate, Water, and Weather Services

NATIONAL WEATHER SERVICE, NOAA

CHANHASSEN, MN 55317
Phone:
HEADER
(Basin)
(Sub)
lysis (Date)
(Min E)
(Max E)
(Description)
lent
Mean (Mean)
Std. Dev (StDev)
Minimum (Min)
Maximum (Max)
Volume (Volume)
Volume (Volume(2))
Date | Min E | Max E
100209.02 | 582 | 6E6
100209.02 | 548 | 725
100209.02 | 543 | 659
100209.02 | 508 | 642
100209.02 | 466 | 602
100209.02 | 483 | 567
100209.02 | 444 | 545
100209.02 | 424 | 565
100209.02 | 407 | 503
100209.02 | 381 | 507
100209.02 | 362 | 496
100209.02 | 337 | 442
100209.02 | 398 | 499
100209.02 | 498 | 631
100209.02 | 602 | 733
100209.02 | 576 | 703

URL: www.nohrsc.ncaa.gov

952-361-6610 Fax: 952-361-6634

UNITS

n/a

1,2,3...6 if applicable,
or TTL for total basin
YYMMDD.HH ( UTC )

Meters - Only applicable to

NWS-subdivided basins

Meters - Only applicable to

NWS-subdivided basins
n/a

Meters

Meters

Meters

Meters

Cubic meters
Billion liters

Description

REPUBLICAN R. NR BLOOMINGTON,
THOMPSON CREEK AT RIVERTON, NE

NE

REPUBLICAN RIVER AT RIVERTON, NE

REPUBLICAN RIVER AT GUIDE ROCK NE

REPUBLICAN RIVER NR HARDY
LOVEWELL RES. KS

NE

REPUBLICAN RIVER NR SCANDIA KS

BUFFALO CR NR JAMESTON KS

REPUBLICAN RIVER AT CONCORDIA KS
REPUBLICAN RIVER NR CLIFTON KS

REPUBLICAN RIVER AT CLAY CENTER KS

MILFORD LAKE NR JUNCTION CITY KS

ELK CR. AT CLYDE KS

WHITE RCCK CRK NR BURR OAK KS

TURKEY CREEK AT NAPONEE, NE.

CENTER CREEK AT FRANKLIN,

NE

Mean

0.0187
0.0206
0.0206
0.0307
0.0274
0.0283
0.0260
0.0280
0.0286
0.0305
0.0302
0.0318
0.0307
0.0262
0.0184
0.0190

|

StDev |

0.0006
0.0058
0.0012
0.0103
0.0042
0.0010
0.0011
0.0015
0.0020
0.0016
0.0015
0.0015
0.0009
0.0026
0.0010
0.0009

Min

0.0169
0.0146
0.0177
0.0197
0.0182
0.0256
0.0237
0.0253
0.0253
0.0278
0.0264
0.0285
0.0292
0.0218
0.0153
0.0165

Max

0.0196
0.0550
0.0233
0.0737
0.0510
0.0313
0.0290
0.0320
0.0342
0.0357
0.0358
0.0366
0.0333
0.0319
0.0197
0.0208

Volume

542900
1791000
864000
3084000
2201000
774200
1377000
2417000
2073000
4225000
2991000
2516000
574700
1532000
673200
455800
4| >

A
v

Done
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Quick Query Links

L gl -, Get Time Series for Station ID: ( Co )Listing
, J ETILET — —

NOAR ’ 4 Get Time Series for Bazin ID: ABRFC + !( Co )Listing
T \ |

Get Basin Averages for RFC ¢ ![ Co )Listing

{ Co )Listing

Get Climatology for Station ID:

Navigation Tools

Home Help ,‘ ,T@ = =£%§E‘iﬁﬁﬁ

Comments

| Redraw Map

Select Physical Element [ Ly Y B N\waidrnotm
'\ /-\--’T‘Eium\,_/' “’)—.—.— [ - -
AR Inches of water
pecnd o equivalent
> 30
20 to 30
18 to 20
16 to 18
Hydrologic Features 14 to 16
(s Basins @ Label - 12 to M4
@ HUCs (6-digit) E 10 to 12
& RFC Boundaries g 8 to 10
@ Major Rivers g :o 2
@ Rivers and Streams 2 ‘g :
@ Lakes and Reservoirs 1 to 2
Political Features 0 to 1
@ County Boundaries o~ 7_,.//‘;“' - > o 2,
@ CWA Boundaries ) o 2 # (:,% ) t . E [] Not Estimated
( State Boundaries ) : F \ !
i ¢ i - -~ vation in
:o‘m Boundaries ¢ \ . - ﬂfm stionin :;.):
& Haflons g. t.b.: : . = m‘ . - > \ 80203 to 11;‘1:‘1
o Cities © Label ; 3 ‘ { 32;1 to :;33
@ FlightLines ™= @ Label p

@ Climate Stns.[] @ Label
@ Skiing i @ Label
Transportation Features

@ Roads and Highways Model Adjustments:
Other features
@ NSA Disc. Regions A data assimilation as done across the upper Rio Grande through the Plains to Tennessee River basin on December 9. Our

@ NSA Disc. Subregions mode! cver-produced snowfall from the most recent storm in this region, and there was some mis-typing of precipitation. Three-
@ NSA Modelling Tiles quarters to 1 1/4 inches of water was removed from the modeled snowpack in Kansas through western Missouri. One-half to 3/4
inch of water was also removed from the Llano Estacado and Caprock. Up to an inch of water was removed from Arkansas
through western Tennessee.

-

Enalich unite

Done V7



- Get Time Series for Station ID: Co ) List
/ National Operational Hydrologic Remote Sensing Center e senes e mEREn = /e
NOAR b Get Time Series for Basin ID: _ ABRFC + | ( Co )Listing
- - . | * 1 o )ik
Interactive Snow Informatio B —_——
: Get Climatology for Station ID: [ Co )Listing
LTSN Enter Search Here Co
Query Basin Start Date Stop Date
Time Series Bl T R et el —
2010 5| February +!/4 S/ 600z | t 2010 %! March vJl11 (5] 6:00Z |3 ]
River Forecast
Center Region | Image v || English Units 5 | ( Refresh screen ) ) Average of snow-covered area only
MBRFC &
Basin SHEF ID Basin Snovsr/‘4 (atcl)}/er Analysis
odele
SEFD. 821-ROCK RVERNRLUVERNE AN
RFC Name:  MEBRFC Average Modeled SWE
Start Date: 2010-02-04 06
Stop Date 2010-03-11 06
Basin Area: 420 sq.mi
L 1 modeled Modeled Percent Snow Cover
~
= L
5
: 3
5 a
o 4
= @
“ -~
B 1
3 :
2 3
] i
b= <
] 8
3 20 ~
S
< 9 10
L= Ot = : i St R J H - 0
2010020500 2010.02-1200 2010.02-1900 2010.02.2600 2010-03-05 00
Date (2) NOHRSC

NOHRSC | Home
Snow Information | National Analyses | Interactive Maps | 3D Visualization | Airborne Surveys | Satellite Obs | Forecasts | Data Archive | SHEF Products
Science/Technology  NOHRSC | GIS Data Sets
About The NOHRSC | Staff
NOAA Links | Snow Climatclogy | Related Links
Help | Help and FAQ
Contact Us | Please Send Us Comments!

Quick Query Links ~




National Operational Hydrologic Remote Sensing Center - The ultimate source for snow information - Mozilla

File Edit VYiew Go

L .

Back

.2 @

Reload

Bookmarks Tools ‘Window Help

3 http:/fwww,nohrsc.nws.gov/
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&

Home

Snow Information
National Analyses
Interactive Maps
3D Visualization
Airborne Surveys
Satellite Obs
Forecasts
Data Archive
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NOHRSC
GIS Data Sets
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Staff

NOAA Links
Snow Climatology
Related Links

Help
Help and FAQ

Contact Us
Please Send Us
Comments!
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INTERACTIVE SNOW MAPS

Explore our online GIS for comprehensive snow
information.
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e Build custom maps for your region of interest

e Choose from over 40 snow themes

e Overlay roads, cities, rivers, etc.

* Query detailed conditions at over 20,000 locations

ey —

Get detailed snowpack conditions at over
4000 stations nationwide using the query tool.
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NOHRSC Interactive Snow Information

| % NOHRSC Interactive Snow Inf... x 1 &, 5146B_MADIS - NOHRSC Gra... JM Inbox (5,603) - carrie.olheise... 1 &, National Snow Analyses 3D P... | 3 NOHRSC Interactive Snow Inf... | +

T

192.46.108.3/interactive/html/map.htmi?gl=station&zoom==&loc=Latitude%2CLongitude%3B+City%2CST%3B+or+Statior & -." Google Q = I

. S Quick Query Links
Center Get Time Series for Station ID: |_Go | Listing

Get Time Series for Basin ID: | ABRFC > ||_Go |Listing

Get Basin Averages for | RFC > ||_Go |Listing

Get Climatology for Station ID: |_Go | Listing

25.06 N, 81.70 W

Modeled Snow Water Equivalent forecasted for 2012 December 18, 3:00 Z
2341 mi

2012 ¢
3:002

Inches of water

equivalent

& Snap to nearest time > 30

20 to 30
Select Overlays 18 to 20
Hydrologic Features 16 to 18
@ RFC Basins @ Label 14 to 16
@ Other Basins @ Label = 12 to 14
@ HUCs (6-digit) E 10 to 12
@ RFC Boundaries 3 8 to 10
@ Rivers and Streams N 6 to 8
@ Lakes and Reservoirs : ) ‘ ~ : i ‘ 4 to 6
Political Features B = 7 2 2 to 4
@ County Boundaries L Wt N I . 1 to 2
@ CWA Boundaries L e ) traceto 1

State Boundaries 3 . 1 .15 4 .

2 National Boundaries i ’ h [ ] Not Estimated
:ﬂg:at F:;‘t:ras 0@ Label < e 3 ; Elevation in feet
o Cities E1® Label ) . - 13124
@ Flight Lines 5 O Label : ’ < 8203 to 13124

@ Climate Stns.L1® Label ' s : 2012 December 18, 3:00 Z 3281 1o Baoe

: B 3 to 3281
@ Skiing 95, 75 ‘ ey Bs  Modeled Snow Water, Equivalent < 3
Transportation =

8@ Roads and Highways

Other features

@ NSA Disc. Regions

@ NSA Disc. Submglons SNODAS Model Adjust: ts:

@ NSA Modelling Tiles oGa AGuETIAMS

Map Preferences An assimilation was performed December 13, 2012 over the western United States and Canada. Throughout the Sierra Nevada and Cascade Range up to 1.5

inches of water was added to the snowpack to adjust the model for over estimating snow melt. In the Yellowstone region and across eastern Montana, up to an
inch of water was removed from the snow pack. Additionally, another assimilation was performed over Arkansas and Mississippi to correct the model for
precipitation that was misclassified due to temperatures being reported incorrectly. This inconsistency will be monitored and adjusted accordingly as the model

@ Legend below map continues to run.

& Banlkoaraiind inaasa -

|

x

Find: (Q gamma Next | Previous O Highlight all [} Match case



NOHRSC Interactive Snow Information

] &, NOHRSC Interactive Snow Inf... 1 &, 5146B_MADIS - NOHRSC Gra... | M1 Inbox (5,603) - carrie.olheise... % | &/ National Snow Analyses 3D P... * | & NOHRSC Interactive Snow Inf... * | -+

192.46.108.3/interactive/html/map.htm|?gl=station&zoom=&loc=39.69+N%2C+124.84+W&var=swe_shallow&dy=2012&d & -"' Google Q = |*

- . Quick Query Links
Center Get Time Series for Station ID: |_Go | Listing

- Get Time Series for Basin ID: | ABRFC > ||_Go |Listing

Get Basin Averages for | RFC > ||_Go |Listing

Get Climatology for Station ID: |_Go | Listing

Modeled Snow Water Equivalent (Shallow-snow Legend) forecasted for 2012 December 18, 3:00 Z
2341 mi
——2alon

Inches of water

equivalent

> 18
& Snap to nearest time 6 . 18
Select Overlays 14 to 16
Hydrologic Features 12 to 14
@ RFCBasins @ Label 10 to 12
@ Other Basins @ Label = 8 to 10
@ HUCs (6-digit) E 6 to 8
@ RFC Boundaries 3 5 to 6
@ Rivers and Streams N 4 to 5
@ Lakes and Reservoirs 3 to 4
Political Features 2 to 3
@ County Boundaries i . : - iz , 1 to 2
@ CWA Boundaries o \ \ ( ‘ trace to 1
U State Boundaries 3 : P A .
@ National Boundaries iy - ’ it ' ' [_] Not Estimated
o Stations . E1® Label - ’ S D - Elevation in feet
U Cities E1® Label ‘ - o : ; > 13124
@ Flight Lines 5 O Label R " € 8203 to 13124
8 Climate Stns.C] @ Label N4 ’ D s o 2012 December 18, 3:00 Z I e
@ Skiing <@ v Modeled Snow Water Equivalent (Shallow-snow Legend) < 3
Transportation ) )
8@ Roads and Highways
Other features
@ NSA Disc. Regions
@ NSA Disc. Subregions : o
B NSA M odellingr;gles SNODAS Model Adjustments:
Map Preferences An assimilation was performed December 13, 2012 over the western United States and Canada. Throughout the Sierra Nevada and Cascade Range up to 1.5

inches of water was added to the snowpack to adjust the model for over estimating snow melt. In the Yellowstone region and across eastern Montana, up to an
inch of water was removed from the snow pack. Additionally, another assimilation was performed over Arkansas and Mississippi to correct the model for
precipitation that was misclassified due to temperatures being reported incorrectly. This inconsistency will be monitored and adjusted accordingly as the model
continues to run.

English units *

@ Legend below map
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NOHRSC Interactive Snow Information

] &, NOHRSC Interactive Snow Inf... 1 &, 5146B_MADIS - NOHRSC Gra... | M1 Inbox (5,603) - carrie.olheise... % | &/ National Snow Analyses 3D P... * | & NOHRSC Interactive Snow Inf... * | -+

T

192.46.108.3/interactive/html/map.htm|?gl=station&zoom==&|0c=49.60+N%2C+126.95+W&var=swe_shallow&dy=2012&d & -"' Google Q = |*

v

Quick Query Links

Center Get Time Series for Station ID: |_Go | Listing
- Get Time Series for Basin ID: | ABRFC > ||_Go |Listing
Get Basin Averages for | RFC > ||_Go |Listing

Get Climatology for Station ID: |_Go | Listing

27.09 N, 96.81 W

Modeled Snow Water Equivalent (Shallow-snow Legend) forecasted for 2012 December 18,6:00 Z
_ 2341 mi _ _

o T E o Aa o

2012 ¢
6:002 :

Inches of water
equivalent

& Snap to nearest time > 18
16 to 18
Select Overlays 14 to 16
Hydrologic Features 12 to 14
@ RFC Basins @ Label 10 to 12
@ Other Basins @ Label 8 to 10
@ HUCs (6-digit) 6 to 8
@ RFC Boundaries 5 to 6
@ Rivers and Streams 4 to 5
@ Lakes and Reservoirs 3 to 4
Political Features 2 to 3
@ County Boundaries 1 to 2
@ CWA Boundaries trace to 1
U State Boundaries E i " £ & .
@ National Boundaries O iy [_] Not Estimated
:”g;,’::;::m @ Label . ‘48 Elevation in feet
o Cities E1® Label L 3 . > 13124
@ Flight Lines 5 O Label : ‘ € 8203 to 13124

@ Climate Stns.[] @ Label 3281 to 8203

- 3 - 2012 December 18, 6:00 Z 3 to 3281
@ Skiing B 95, < Modeled Snow Water Equivalent (Shallow-snow Legend) < 3
Transportation -
8@ Roads and Highways
Other features
@ NSA Disc. Regions
@ NSA Disc. 8ubmglons SNODAS Model Adjust: ts:
@ NSA Modelling Tiles oGa AGuETIAMS
Map Preferences An assimilation was performed December 13, 2012 over the western United States and Canada. Throughout the Sierra Nevada and Cascade Range up to 1.5

inches of water was added to the snowpack to adjust the model for over estimating snow melt. In the Yellowstone region and across eastern Montana, up to an
inch of water was removed from the snow pack. Additionally, another assimilation was performed over Arkansas and Mississippi to correct the model for
precipitation that was misclassified due to temperatures being reported incorrectly. This inconsistency will be monitored and adjusted accordingly as the model

@ Legend below map continues to run.
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NOHRSC Interactive Snow Information

] &/ NOHRSC Interactive Snow Inf... | &, 5146B_MADIS - NOHRSC Gra... | P11 Inbox (5,603) - carrieolheise... * | &/ National Snow Analyses 3D P... * | & NOHRSC Interactive Snow Inf... * | -+
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Quick Query Links

— . - Get Time Series for Station ID: | Go | Listing
N g center =l

o NOAR Get Time Series for Basin ID: | ABRFC > J| Go |Listing

Get Basin Averages for [ RFC + J| Go |Listing

Get Climatology for Station 1D: [ Go | Listing
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precipitation that was misclassified due to temperatures being reported incorrectly. This inconsistency will be monitored and adjusted accordingly as the model
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region, with up (o a feol pessible in northern Virginia through central Marylang. Light freezing rain is pessible
on the scuthern side of this snowband, roughly from westerm North Carolina through eastern Mandand.

Rapid deepering of the combined low will continue as the low moves offshere by Thursday. A foot of srowfall
is likely over a small area of the East Coast, reughly frem northern Vieginia through easten Massachusetts.
Al least 4 inches of snowfall is likely from Lake Erie through sculhem New Hampshive, south 1o eastern
Virginia and in West Virgiria. The system will be far enough 10 sea that Rle precipitation is expected on
Thursday.

A weak surface low will move into the Southwest from the Padific today and bring up 1o & half-foot of srowfal
to the southem Sierra Nevaca. Widespread Ight precipitaion is expacted across the Southwes! tomarrow. By
Thursday, the low and its assocated upper rough will move into the sculhem Plains, and a surface low is
expecied to spin up in the neethwestarn Gulf Coast. Sufficiently-oole air will be in place over the southern
Plains o cause up o 1/2 Tool of snowfall along the lower Red River on Thurscay, with 172 1o 1 inch of rainfall
possible farther south from eastem Texas through Mississippi. This system will move eastward across the - National Weather S.Mc_. :
nariharn Gulf during the rest of the week and is expectad 10 hock northeastward (o the East Coast by the
weekend
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D Vi lization
LCVP1 LAUREL CAVERNS 2n7 34.000 4B 2010-02-08 12 ilrbo‘.x Surveys Note: these data are unofficial and provisional.
0620H_MADIS ANGEL FIRE 0.2 SSE, 8530 13.000 24 2010-02-08 14 Satellite Obs Latitude and longitude of cbiservations will be included in text files aller Decemnber 1, 2006.
M Forecasts
AGFNS ANGEL FIRE - INACT 8648 12.000 24 2010-02-08 22 g:}‘mmm Text file with Metric urits Text file with English units Table with Metric Units
1538C_MADIS OURAY .23 NNW, CO 7740 10.100 24 2010-02-08 15 StationID  Date (UTC) ";:‘)' E"(’f::':;’" Station Description
uRYCz2 QURAY SPOTTER 7733 10.100 24 20100208 15 RERAlLUXeanll || oo, 2010-02-0806 72.340 8248 LOWER LASSEN PEAX SNOW COURSE
7056A_MADIS CRIPPLE CREEK 5.1 8533 10.000 24 2010-02-08 15 City, ST EPSW1 2010-02-0806 65.500 5249 21A0T - EASY PASS AM
Nw, CO sLTCH 2010-02-08 12 53.900 5712 SLATE CREEK
EADC2 EADS.CO 4226 10.000 24 2010-02-06 14 RRMC1 2010-02-08 12 47.100 6260 RED ROCK MOUNTAIN
GARO1 UNKNOWN 1030 10.000 24 2010-02-08 12 SHMC1 2010-02-08 12  46.800 8411 SHIMMY LAKE GOES
HIGC1 10-02-08 12 45, IGH 3
WSACZ SKI AREA 11345 10000 24 2010-02-06 14 T R ] BT
MSCH MASON CITY #1 1132 5.000 12 2010-02-08 05 SDFC1 2010-02-08 12 44.100 €827 SAND FLAT
SWCW1 2010-02-0306 42.400 4481 SWIFT CREEK
Note: these datas are unofficial and provisional. BNKC1 2010-02-08 12 41.000 5345 BONANZAKING
Zip codes (whare avaiabin) of observalions will be included in text files after October 7, 2008. BKLC1 2010-02-0806 40.800 5771 BUCKS LAKE
HRKC1 2010-02-0306 40.700 4534 HARKNESS FLAT
Station Srowfall Reports STMC1 2010-02-08 12 40.300 5200 STOUTS MEADOW GOES
Station Snow Water Equivalent Regorts TAHO2 2010-02-0806 38.770 5184 TAHTSALAKE WEST SNOW PILLOW
Station Srowdepth Reports AFSW1 2010-02-0306 38.300 5151 PARADISE
mMTCG2 2010-02-0306 37.800 5180 MOUNT COOK
SZKO2 2010-02-0306 37.200 3563 SPUZZUM CREEK SNOW PILLOW
Model Assimilation CWRQ2 2010-02-0806 36.930 5141 CHILLIWACK RIVER SNOW PILLOW
LLSCt 2010-02-0806 36.820 E274 LAKE LOIS
A data assienilation as dene across the upper Ric Grarde through the Plains o Tenressee River basin on MRSW1 2010-02-0306 35.500 5413 MORSE LAKE
Decamber 9. Our model over-produced srowfall from the meet recent sloem in this region, and there was TENQ2 2010-02-0806 36.500 5482 TENQUILLE LAXE
sorme mis-typing of precipitation. Three-guarters 1o 1 1/4 inches of water was removed from the modeled LyLwi 2010-02-0306 35.800 6516 LYMAN LAKE
snowpack in Kansas through westem Misscuri. One-half o 34 inch of waler was also removed frem the AzZuaz 2010-02-0306 35750 5331 AZURE RIVER
Uaro Estacado and Caprock. Up 1o an inch of water was removed from Arkansas through weslem LELCt 2010-02-0306  34.600 8606 LEAVITT LAKE
Tennasses. REDQ2Z 2010-02-0806 34.200 6818 REDFISH CREEX
HRSC1 2010-02-08 12 34.100 8509 HORSE MEADOWS
MOLG2 2010-02-0306 33.620 4941 MOLSON CREEK SNOW PILLOW
NOHRSC Airborne Snow Survey Program TSAR2 2010-02-0906 33.450 4462 TSAI CREEK
MDBC1 2010-02-08 12  33.100 6703 MIDDLE BOULDER 1 SNOW COURSE
The Airborne peogram has no scheculed flights in this region for the week of Febeuary 08, 2010. PCRW1 2010-02-0306 31.900 4629 PARK CREEX RIDGE
CAYW1 2010-02-0306 31.800 5364 CAYUSE PASS
MRTW1 2010-02-0306 31.000 3550 MARTEN RIDGE
VNVC1 2010-02-08 12 31.000 6752 VAN VLECKV_REMARKS»
WHSW1 2010-02-0306 30.800 5007 WATERHOLE

MELC1 2010-02-08 12  30.300 7513 MEADOW LK SNOW COURSE
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$id
Nearest observations to

Salt Lake City, UT

Note: these data are unofficial and provisional.

Location and Date
Enter your "City, ST" ' Salt Lake City, UT Go

English + 2012 =

December * 15 + B

+

Closest 5 observations near Salt Lake City, UT
40.76°N, -111.89°W (Elevation: 4262 ft)

Latest between 2012-12-15 06:00 Z

and 2012-12-16 06:00 Z

Raw Snowfall Observations

x

Find: (Q gamma

Raw
Station ID Name Elev. g owfanl Duration 5.0 (UTC)  Distance
(ft) (in) (hours)
89210_MADIS SALTLAKECITY 3.3 4577 2.80 24 2012-12-1514 1.8 mi ENE
E,UT
3514H_MADIS SALTLAKE CITY 2.1 4321 2.50 24 2012-12-1514 1.7 mi SE
SE, UT
1565R_MADIS SOUTH SALT LAKE 4344 2.20 24 2012-12-1514 1.8 mi ESE
29 NE, UT
4292S MADIS SALTLAKECITY 3.6 4606 4.00 24 2012-12-1514 3.6 mi ESE
SE, UT
3519H_MADIS SALTLAKECITY 4.9 4633 5.40 24 2012-12-1515 4.5mi ESE
SE, UT
Snow Depth Observations
Elev. i
Station ID Name (ﬂ)' Depth Date (UTC) Distance
(in)
3514H_MADIS SALT LAKE CITY 2.1 SE, UT 4321 250 2012-12-1514 1.7 mi SE
1565R_MADIS SOUTH SALT LAKE 2.9 NE, UT 4344 200 2012-12-1514 1.8 mi ESE
NHMU_MADIS NATURAL HISTORY MUSEUM 5082 368 2012-12-1605 36miE
UTAH
KSLC SALT LAKE CITY 4222 1.00 2012-12-1518 4.3 mi WNW
INTERNATIONAL AIRPORT
SLC SALT LAKE CITY INTL ARPT 4219 0.00 2012-12-1600 4.3 mi WNW
Snow Water Equivalent Observations
Elev Snow Water
Station ID Name (ft). Equivalent Date (UTC) Distance
(in)
3514H_MADIS SALT LAKE CITY 2.1 4321 0.33 2012-12-1514 1.7 mi SE
SE, UT
9190H_MADIS WEST VALLEY CITY 25 4334 0.33 2012-12-1515 6.7 mi SW
ESE, UT
LMSU1 LOUIS MEADOW 6772 390 2012-12-1605 8.2miENE
75300_MADIS SANDY 2.0 NE, UT 4649 0.85 2012-12-1514 11 mi SSE
PCRU1 PARRISH CREEK 7795 550 2012-12-1605 12.6 mi NNE
Next Previous O Highlight all [} Match case
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lookup
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Region and Date
’7 2012
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Order by observations

Submit

Number of received observations in the BOX - Boston, MA region during the month of October, 2012

Snow  Snow Air  Dew Pres Precip Wind Wind

Station id Name Swe Depth  Fall Precip Temp Point Wx 1yraep Speed  Dir
1 HRKM3 HARDWICK 2 ESE 31 31 0 24 27 0 28 0 0 0
2 BROM3 3MI.SSE BROCKTON,MA 30 30 0 28 29 0 [ 0 0 0
3 ASHM3 ASHFIELD 2 NE 29 29 0 42 29 0 29 0 0 0
4 NATM3 NATICK,MA 28 31 0 48 31 0 28 0 0 0
5 MILM3 MILFORD 27 31 0 29 0 0 26 0 0 0
6 WSTM3 WESTFIELD 3 SW 26 30 0 29 31 0 31 0 0 0
7 MARM3 MARBLEHEAD,MA 26 28 0 29 28 0 28 0 0 0
8 LwmMMm3 NR MERRIMACK RIVER 24 24 1 24 25 0 25 0 0 0
9 EMLN3 EAST MILFORD 21 31 0 55 31 0 31 0 0 0
10 WEAN3 WEARE 2 NE 21 21 0 22 19 0 18 0 0 0
11 GRFM3 WATER TREATMENT PLANT 19 29 0 49 30 0 30 0 0 0
12 9514A_MADIS FRANKLIN 0.7 NE, MA 19 19 19 6 0 0 [ 0 0 0
13 5575B_MADIS NORTH TRURO 3.1 NW, MA 16 16 19 14 0 0 0 0 0 0
14 EWAM3 UMASS ORANBERRY EXPERIMENTAL S 13 14 0 14 2 0 10 0 0 0
15 TNTM3 TAUNTON 4 NW 12 28 0 30 31 0 31 0 0 0
16 7111B_MADIS FOXBOROUGH 0.4 S, MA 12 12 13 12 0 0 0 0 0 0
17 FRAM3 1MI.WSW FRANKLIN,MA 10 23 0 24 0 0 19 0 0 0
18 CMTM3 CHARLEMONT 3 WNW 10 10 5 7 0 0 9 0 0 0
19 0437S_MADIS ATTLEBORO 29 E, MA 9 9 18 14 0 0 0 0 0 0
20 ABNM3 ASHBURNHAM NORTH 6 30 0 31 30 0 21 0 0 0
21 MDLM3 1MI.S MIDDLEBORO,MA 3 26 0 54 30 0 30 0 0 0
22 ASHM3 ASHFIELD,MA 2 2 0 2 2 0 2 0 0 0
23 WEAN3 1MI.S WEARE,NH 2 2 0 2 2 0 2 0 0 0
24 HMTC3 HAMPTON 1 29 0 35 27 0 15 10 0 0
25 MNDM3 MAYNARD 1 23 5 34 23 0 22 0 0 0
26 MCDN3 EDWARD MACDOWELL LAKE [ 3 2 44 30 0 22 0 0 0

Next | Previous ) (O Highlightall ) []Match case

586 41.9537_071.7167 BURRILLVILLE (X4200717) 0 ) ) ) ) ) 0 0 T 0
587 41.9581_070.6783 PLYMOUTH (X4200707) 0 0 o 0 0 o 0 0 1 0
588 42.1900_071.1700 1 ENE NORWOOD (X4220712) o o o o o o o o 1 [
589 42.2800_071.8700 3 WNW WORCESTER (X4230719) o o o o o o o o 1 o
590 42.5900_070.9200 5WNW BEVERLY (X4260709) o o o o o o o o 1 o
591 42.9400_0714300 3 SSE MANCHESTER (X4290714) o 0 o o o o o o 1 o

Total reports by physical element

Physical Element
SWE

Snow Depth
Snow Fall
Precip

Air Temp
Dew Point
Pres Wx
Precip Type
Wind Speed
Wind Dir

NOHRSC started to receive reports within the past month from these stations:

Total Reports

398
1536
1084

107778

97411
63486
24571
23676
76681
75990

Station ID Name

1 BFNM3 BARRE FALLS DAM NEPP

2 BLHM3 BLUE HILL

3 CAOM3  TRURO

4 EMLN3 EAST MILFORD

5 ESNM3  EAST SANDWICH

6 HRKM3  HARDWICK 2 ESE

7 LEVM3 LEVERETT NO.2

8 MCDN3  EDWARD MACDOWELL LAKE
9 MFDN3  MILFORD

10 MNDM3  MAYNARD

11 MUDM3  BROOKLINE

12 NTHM3  NORTHBRIDGE 2

13 PTCR1 NOS NWLON STATION AT POTTER CO
14 SDLM3 SUNDERLAND,MA

15 STEM3 STERLING

16 TRUM3  TRURO NEPP

17 WNSR1  WOONSOCKET

Mission Statement | Contact
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New for 2013 Snow Season

Forecast products are now operational from 24 to 72 hours
Adding basin average SHEF products, including forecasts.
— We are now generating 6 hourly products per RFC request.
— These are available over AWIPS or web
6 hourly GRIB2 products - Available via ftp / soon over AWIPS
Accumulated Melt Grids and SHEF products.

Additional Snow Data ingestion to support assimilation in
Southern Canada including portions of Quebec, The Great
Lakes Drainage, The Souris, and the Red River Valley.

NOHRSC 89



New Collaboration!

Weekly teleconferences started 3 years ago and expand each year.

Forecast offices are welcome to participate.
New weekly teleconferences within Western Regions possibly CBRFC and NWRFC ?
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Technology - NOHRSC - The ultimate source for snow information
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A look at the importance

of snow information

Under the umbrella of the NWS, the National Snow Analysis (NSA) provides valuable
snow accumulation information

ater from melting seasonal
snowpacks is a critical water
resource in many mid-latitude

regions of the world. In western USA,
snowmelt from mountain basins has
historically provided 70-90% of the annual
run-off, and the winter snowpack acts as a
reservoir to store water for spring and
summer delivery to soils and streams. Studies
have estimated the economic impact of snow
in the USA at several hundred billion dollars
per year. The value of water from spring
snowmelt can exceed US$348 billion per
year. The value of snow-related tourism in the
USA exceeds US$7.9 billion per year, and
snow removal from streets and highways in
the USA exceeds US$2 billion annually.
Given the significant impact that snow
can have on our lives and communities,
there is an obvious need to monitor the
snowpack accurately and consistently to
meet a broad range of user interests and
requirements. The National Weather Service
(NWS), which issues river and flood
forecasts, and provides hydrometeorological
data and products to support the nation’s
water resource managers, established the
National Operational Hydrologic Remote
Sensing Center (NOHRSC) in Chanhassen,
Minnesota, as its center of expertise in
satellite and airborne remote sensing and
geospatial data analysis.
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